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Abstract Background: Use of complementary and alternative medicine (CAM) is
becoming increasingly common. The purpose of this study was to determine the
prevalence among general surgical patients, whether its use is related to disease
type, and if postoperative patient-perceived problems and actual complications
may be related to some CAM use.
Methods: One hundred fifty-one consecutive patients over a 3 month period were
queried. Demographic information was obtained from the medical record pertain-
ing to age, gender, race, marital status, treatment and postoperative complica-
tions. CAM practices were divided into three categories: body/structure, herbal
medications/supplements, and mind/spirit. Data were analyzed for overall use of
CAM and type of CAM. Relationships of CAM use to gender, age, race, and disease
type, patient-perceived postoperative problems, and actual incidence of postoper-
ative complications were determined.
Results: Sixty patients (40%) used some type of CAM: 17% body/structure interven-
tions, 31% herbal medications, and 3% mind/spirit practices. Demographics of CAM
use: 47% of Caucasians, compared to 29% of African-Americans (OR¼ 2.2, p¼ 0.03);
44% of females, compared to 34% of males (p¼ NS); 49% of patients 60 years old,
compared to 32% of patients> 60 years old (OR¼ 2.0, p¼ 0.04); 48% of patients
with a cancer diagnosis, compared to 31% of patients with a benign diagnosis
(OR¼ 3.1, p¼ 0.04). Thirty-three of CAM patients reported some type of postoper-
ative problem, compared to 26% of non-CAM patients (p¼ NS). Actual complication
rates were 8% for CAM patients, compared to 11% for non-CAM patients (p¼ NS).
Conclusions: Use of CAM is relatively common, with younger, Caucasian patients
with malignancies being the most common users. However, there seems to be no
difference in perceived postoperative problems, nor actual postoperative compli-
cations between CAM and non-CAM users.
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practices have become increasingly popular in the
United States. Eisenberg, et al.1 documented that
the use of 1 of 16 alternative therapies increased
from 33.8% in 1990 to 42.1% in 1997. Herbal medica-
tions, in particular, have been documented in 22%
of patients scheduled to undergo surgery.2 These
herbal medications can affect the perioperative
care of surgical patients,3 with over 100 deaths
attributed directly to these substances.4 Many of
these adverse events are related to the deleterious
interactions of herbal medications with prescribed
drugs.5 Therefore, it is disturbing that up to 70% of
patients fail to disclose their herbal medicine use
during routine preoperative assessment.6 The pur-
pose of this study was to determine the frequency
with which general surgical patients use CAM,
what type of CAM they used, if there were patterns
as to which type of patients used CAM, and if there
was a difference between perceived and actual
adverse postoperative events.
Methods
Patients seen over a 3 month period of time in
a single surgeon’s practice (VV) were eligible for
the study. This time period was chosen in hopes
that CAM usage would be relatively easy to recall
by these patients. There were no exclusion crite-
ria. During this period of time, routine inquiry
pertaining to the use of CAM was not part of the
surgeons practice. There were no changes in
treatment recommendations based on CAM usage.
The medical records of these patients were re-
viewed for gender, age, history of cancer, reason
for surgical consultation, operation performed,
and postoperative complications. Patients were
contacted by telephone by two research externs
(NH and MS) and were asked about preoperative
use of any CAM and the patients’ perceptions of
postoperative problems. Patients were asked to
describe what these problems were. These ques-
tions were open-ended to allow patients to fully
express their perceptions, then categorizes using
standard qualitative analysis techniques.7 Any
problem which the patient felt was related to
surgery was considered a postoperative patient-
perceived problem whether or not there was a
true relationship.
Statistical analysis
Statistical analysis was done using Fisher’s exact
test, with odds ratio (OR) determination. A p-value
of 0.05 was considered significant.Results
Demographics
A total of 151 patients were contacted and agreed
to participate in the study. This sample size was
obtained due to the new patient activity of the
senior author’s (VV) surgical practice. Fifty-five
patients (36%) were male, 96 (64%) female. Sixty-
eight (45%) were 60 years old, while the remain-
der were> 60 years old. Ninety-one patients (60%)
were Caucasian, 55 (36%) African-American, and 5
(4%) were unknown or another race. Ninety-five
patients (63%) were married, 14 (9%) divorced, 28
(19%) single, and 11 (7%) widowed, and 3 (2%)
unknown. We did not obtain information on the
patients’ religious beliefs. Table 1 list the distribu-
tion of the reasons patients were seen in the
surgical clinic. One hundred and forty patients
(93%) underwent an operation. Table 1 list the
distribution of the operations performed.
CAM usage
Overall, 60 patients (40%) used some type of CAM.
Seventeen percent used body/structure interven-
tions (chiropactic, massage therapy, and acupunc-
ture), 31% used herbal medications, and 3% used
mind/spirit interventions (yoga, hypnosis). Eight
(12%) patients used more than one type of CAM.
Table 2 lists the distribution of herbal medications
used. Of the medications listed, five are known to
have effects that may adversely affect surgery and
anesthesia.
When assessing predictors of CAM usage, 47% of
Caucasians used CAM, compared to 29% of African-
Americans (OR¼ 2.2, p¼ 0.03). Forty-four percent
of females used CAM, compared to 34% of males
(p¼ NS). 49% of patients 60 years old used
CAM, compared to 32% of patients> 60 years old
(OR¼ 2.0, p¼ 0.04). 48% of patients with a cancer
diagnosis used CAM, compared to 31% of patients
with a benign diagnosis (OR¼ 2.1, p¼ 0.04).
Patient-perceived and actual outcomes
Thirty-three percent of CAM patients reported
some type of postoperative problem, compared
to 26% of non-CAM patients (p¼ NS). The actual
complication rate for CAM patients was 8%, com-
pared to 11% for non-CAM patients (p¼ NS). All
of the complications were Clavien class I or II.8
Table 3 presents the specific complication to in-
dividual CAM usage. There were no deaths nor
anesthetic complications noted. The difference
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Diagnoses Frequency
(%)
Operations Frequency
(%)
GI/pancreatic tumors 21 Nissen fundoplication 18
GERD 18 Pancreatectomy 15
Breast cancer 13 Lumpectomy/mastectomy 13
Benign breast disease 11 Breast biopsy 10
Hernia, all types 9 Hernia repair, all types 8
Gallbladder disease 7 Cholecystectomy 7
Benign pancreatic disease 5 Gastrectomy 6
Hepatic tumors 4 Hepatectomy 5
Splenic disease 3 Esophagectomy 5
Skin/soft tissue lesions 2 Splenectomy 3
Non-specific abdominal pain 2 Enterolysis/enterectomy 2
Enterocutaneous fistula 1 Pancreaticojejunostomy 1
Small bowel obstruction 1 Incision and drainage abscess 1
Benign gastric disease 1 Excision skin lesions 1
Lymphoma 1 Colectomy 1
Colostomy closure 1
‘‘Double bypass’’ 1between the patient-perceived problems and ac-
tual complications was related to somatic com-
plaints, such as pain, non-specific gastrointestinal
complaints, scar appearance, and depression/
anxiety.
Discussion
This study demonstrates that CAM use is common
among general surgical patients. About 40% of
patients used some type of CAM, with herbal
medications being the most common (31%). This
is consistent with other studies, which report the
use of CAM by surgical patients in 5e60% range.6,9e12
Some of these practices, like the use of chiroprac-
tic,13 are relatively innocuous; while, others, such
as acupuncture,14 may be beneficial. The most
concerning group of CAM use is herbal medications
because of their potential adverse surgical ef-
fects3,4,15 and drug interactions.5,16,17
Several of the herbal medications used in this
study are known to have adverse effects on
anesthesia and surgery, while others are com-
pletely unknown. Echinacea, Ephedra, Ginkgo,
garlic, St. John’s Wort, Ginseng have all been
shown to have potential adverse perioperative
effects.3,12 Although generally considered safe,18
there has been one case of intraoperative bleeding
associated with Saw Palmetto.19 Grapeseed ex-
tract has been shown to interfere with plateletTable 2 Distribution of herbal medications used
(total number of patient using herbal medications,
n¼ 47)
Herbal medication Frequency
(%)
‘‘Herbal tea’’ 21
Ginseng 21
‘‘Homeopathic medicines’’ 17
Glucosamine and chondroitin 15
Ginkgo biloba 13
Black Gohosh 9
Saw Palmetto 4
Flax seed oil 4
Bee Pollen 4
Echinacea 4
Carnitor 2
Ephedra 2
Grapeseed extract 2
Astragalus 2
St. John’s Wort 2
‘‘Nature’s resources’’ 2
‘‘Paraherb’’ 2
Golden seed 2
‘‘Cantron for cancer’’ 2
Primrose oil 2
Red tart cherry juice 2
Esseiach 2
‘‘Q-tin’’ 2
Cascara sagrada 2
Marijuana 2
Megadose vitamins 2
Not disclosed 2
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Complication Body and structural
healing
Herbal medications
Depression None Herbal tea, Saw Palmetto
Dyspepsia None None
Generalized ‘‘swelling’’ None None
Pneumonia None N-acetyl-cysteine, Carnitor,
grapeseed extract
‘‘Rashes and sores’’ None None
Pain None None
Wound infection Chiropractic Herbal tea
‘‘Excessive scaring’’ None None
Wound infection None Ephedra
Wound infection None None
Wound infection None None
Wound infection None None
Wound infection None None
Pulmonary edema Acupuncture ‘‘Homeopathic’’ medications
Enterocutaneous fistula None None
Odynophagia Acupuncture None
Diarrhea None None
Abdominal pain and bloating Chiropractic Herbal tea
Vomiting and bloating Chiropractic Herbal tea
Abdominal cramping Chiropractic None
Thrombophlebitis Chiropractic Glucosamine, chrondroitin,
magnesium oxide
Bloating None None
Hematochezia Chiropractic None
‘‘Bleeding’’ None None
Acid reflux None None
Infection/abscess None None
Abscess None None
Abscess Chiropractic None
Wound infection None None
Gastroparesis Chiropractic and
massage therapy
None
Intra-abdominal abscess None Astragalus
Infection and lymphedema Chiropractic None
Intra-abdominal abscess None Glucosamine, chrondroitin
Wound seroma None None
Dysphagia None None
Dysphagia None Herbal tea
Wound seroma None None
Dehiscence None Flax seed oil
Infection None None
Dehiscence Chiropractic None
Odynophagia None None
Pneumonia None None
Leukocytosis None Nature’s resourcefunction and, therefore, may increase the risk of
operative bleeding.20 Other herbal medications
may affect perioperative care because of
their interactions with allopathic drugs. For
example, Echinacea and Astragalus may offset
the effects of corticosteroids.5 Ginseng, Ephedra,
and St. John’s Wort affect MAO inhibitors.5 Garlic,
ginger, Ginkgo, and Ginseng affect warfarineffectiveness.5 Others mafy not directly affect
perioperative care, but other aspects of patients’
care. Flax seed oil, Black cohosh, and Ginkgo
have estrogenic properties and may affect estro-
gen-receptor positive breast cancers.20 Substances
with antioxidant properties, such as garlic, grape-
seed extract, Ginkgo, and green tea, may affect
cancer therapies that rely on oxygen radical
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alkylating agents, and podophyllum agents.20 What
is most troubling is that many of the products used
are proprietary, and there exact herbal combina-
tions and amounts are not to public knowledge.
Therefore, there is no way to predict what perio-
perative effects these may have. In general, the
magnitude of the risks posed by herbal medica-
tions is still unclear.
There appears to be populations of patients who
are more likely to use CAM therapies. We found
that younger patients, Caucasians, females (al-
though not statistically significant), and patients
with a cancer diagnosis were more likely to use
CAM. Adusumilli et al.12 similarly found that youn-
ger patients, Caucasians, those with a college level
or professional level education, and higher income
levels were more likely to use CAM. Others have
also documented a high prevalence of CAM usage
among cancer patients.21,22 Therefore, although
it would be prudent to inquire about CAM usage
with all patients, surgeons should know which
groups are more likely to use these treatments.
Because there may be a higher level of distrust
of traditional allopathic medicine in CAM users,
one of the hypotheses of this study is that they
would perceive that they had more problems with
surgery than non-CAM users. For example, in
a study of breast cancer patients who refused
standard treatment for breast cancer, several used
CAM treatments as an alternative.23 Among the
basic reasons these patients gave for refusing stan-
dard treatment included misunderstandings and
distrust toward allopathic medicine and physi-
cians.23 There are other reasons cited for the use
of CAM, including the sense of ‘‘being in con-
trol.’’24 Given how CAM users may feel about allo-
pathic medicine, and especially surgery in which
they are not in any type of control, one would sus-
pect that they would perceive more adverse surgi-
cal consequences. Although one-third of CAM users
felt that they had a postoperative problem, this
was not statistically different than the one-quarter
of non-CAM user. This appears to be the first
study assessing patient-perceived postoperative
outcomes of CAM users.
Despite a long list of potential perioperative
complications and drug interaction that could
have occurred, there was no difference in actual
postoperative adverse events. This has two poten-
tial explanations. The first is that the sample size
of this study was too small to detect a true differ-
ence. A larger sample may be better at detecting
these differences. Secondly, although there is
much literature on potential adverse events, we
simply do not have good data on the occurrencerates of these events. We do not know what ex-
actly is the increased risk documented by many
studies. There are two reasons for this. Firstly,
we do not know the denominator of the number
of surgical patients who use CAM, particularly
herbal preparations. Secondly, we do not know
the numerator of the number of postoperative
complications that can be definitively contributed
to CAM use. Clearly, more studies are needed on
these issues.
In summary, surgeons should seek out informa-
tion from their patients with respect to CAM usage.
Most authorities advise their patients that all
herbal medicines and dietary supplements (espe-
cially megadose supplement) should be discontin-
ued for at least 2e3 weeks prior to surgery.2e6,12
Despite the potential adverse events associated
with CAM, there is very little in the surgical litera-
ture on actual adverse events. Nevertheless, sur-
geons should be cognizant of CAM usage by their
patients, and be aware that some CAM practices
may have potential adverse surgical and anes-
thetic effects.
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